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Cross - | exhibited high h? coupled with moderate genetic advance as per cent of mean for
Tw in all selection methods as well as different methods and date of sowing except in HY
selection method on I* date TP followed by LY selection methods on I* date DS; and MTL
selection methods on 2" date TP indicating the preponderance of additive gene action as

heritability well as non-additive gene action. Cross — Il and Cross — 111 were obtained highest average
AR i selection response for all the studic_ed traits in HY followed by L\_( selection method.

Among different methods of selection HY followed by LY selection method may be
Accepted: effective in early segregating generation for Cross — Il as well as Cross — 11l whereas for
07 March 2018 Cross — I; LY followed by HY selection method may be more effective. It might be
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probable that delaying selection reduces the frequency of high yielding genotypes resulting
in a greater frequency of low yielding genotypes.

Introduction

Rice (Oryza sativa L.) is the staple food for
around 2.5 billion world’s population which is
about 60% of the total population and may
escalate to 4.6 billion by the year 2050;
especially for most of the people of South-
East Asia. Among the rice growing countries
in the world, India has the largest area under
rice crop and ranks second in production next
to China. It plays vital role in the national food
grain supply. It accounts for about 43% of

food grain production in the country. Rice is
grown in three seasons in India, where Kharif
season accounts for 88% production while
Rabi contributes only 12% production. Rice is
the single most important food crop in India
and occupies 44.6 m ha under rice cultivation
Meera et al., (2014). The population growth in
most of the Asian countries, except China,
continues to be around 2 percent per year.
Hence it is very pertinent to critically consider
whether the rice production can be further
increased to keep pace with population
growth. With the current green revolution
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technologies it is estimated that by 2020 at
least 115-120 million tons of milled rice is to
be produced in India to maintain the present
level of self-sufficiency. The total production
could be enhanced either by making horizontal
expansion in area, which is not possible owing
to high population growth, so none of the
option left other than vertical expansion,
which could be done opting a suitable
breeding method.

The early generation testing is one of the best
option to reduce the amount of material to be
handled in the segregating generations and at
the same time retain the good recombinant
lines for the traits under improvement. It is
also enhanced by selection response which
maximises either by selecting the best
genotype available in the population or by
increasing the rigour of selection. A very
rigorous selection may not be desirable as it
can eliminate some promising genotypes.
Whan et al., (1982) suggested that selection
for grain yield in early generation need to be
done at many sites simultaneously at an early
growth stage. Grain vyield is a complex
character and is the result of interaction of
many variables due to different gene
association that might exist in different
population and might result in quite different
relationships. It is also largely influenced by
environment. Further ~ genotype  and
environmental  interaction  reduces the
effectiveness of early generation selection
(Whan et al., (1981). Large environmental
differences may lead to failure of parental
yield to be indicative of the yield of progeny.
The present investigation is aimed to collect
the information on effectiveness of the
selection in the improvement programme
based on the performance of individual groups
of three crosses selection from F;, generation,
keeping vyield/plant, no. of grain /panicle,
thousand grain weight, plant height, and
panicle/plant with the following objectives.
Validation of early generation selection

Assessing  effective  method  of

generation selection.

early

Materials and Methods

The experimental material consisted of three
crosses viz; BG102/BPT5204, BG102/Naveen
and BG102/ Reshmi (F;) Commercial Pvt.
hybrid (Victory seeds) of rice (Oryza sativa
L.). Each of the crosses represented a separate
experiment which were obtained from Rice
Project, Department of Plant Breeding and
Genetics, Birsa Agricultural  University,
Ranchi, Jharkhand. All the materials come
under single cross, except, BG102/ Reshmi
(F1) Commercial Pvt. hybrid (Victory seeds)
which is a three way cross. The F, materials
were grown in nursery on 6" June, 2013.
Thirty (30) days old seedlings were
transplanted in the puddled field. Out of total
5000 F, established population, 1000 F, were
tagged randomly after flowering of each cross
viz; BG102/BPT5204, BG102/Naveen and
BG102/ Reshmi (F;) Commercial Pvt. Hybrid
(Victory seeds) respectively and represented
as Cross- I, Cross- Il and Cross- 111. The data
recording and harvesting of each plants were
done separately so that these F, plants be
categorized and selected. On the basis of these
data 50 plants were selected in each groups
viz., high yielder (HY), low yielder (LY),
multi trait limit (MTL) and random plant
selection (RPS). Each group comprising 50
plants but in MTL having only 48, 49 and 42
plants in each cross viz; Cross- 1, Cross- 1l and
Cross- 111 respectively. High and low yielder
plants were selected on the basis of their high
and low yield potential however, in MTL
group optimum plants were selected by fixing
certain traits range viz; PH (70-110 cm), PPP
(5-25), PL (18-35 cm), GPP (80-250) and test
wt. (100 seed, 1.9-3.0 g) but in RPS group
plant was selected on random basis. These F,
selected plants were grown during kharif,
2014 in RBD with two replication and two
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methods of sowing, such as, direct seeded and
transplanted at twenty days interval; each plot
measuring 2.7 x 0.4 meter size. The row to
row distance was kept at 20cm while plant to
plant distance was maintained at 15cm. A
fertilizer dose of 80: 40: 30 N:P:K Kg/ ha was
applied in two parts 40 kg of N, all phosphate
and potash were applied as a basal and the
remaining 40 kg N was applied as top dressing
in two split doses. The analysis of variance
was carried out separately for each trait as per
formula suggested by Panse and Sukhatme
(1967), phenotypic and genotypic coefficient
of variation by Burton (1952), heritability
(Broad sense) and genetic advance as per cent
of mean were estimated by the formula as
suggested by Johanson et al., (1955).
Standardized selection differential, response to
selection and realized heritability were
estimated as per Falconer (1989).

Results and Discussion

The results obtained with respect to genetic
variability of different traits of F3 generations
are given in the (Table 1, 2 and 3). Knowledge
on nature and magnitude of genotypic and
phenotypic variability present in any crop
species plays an important role in formulating
successful breeding programmes (Allard,
1960). Sivasubramanian and Menon (1973)
also highlighted the importance of variability
in early segregating generations and suggested
that magnitude of genotypic coefficient of
variability and phenotypic coefficient of
variability should be given importance.
Jennings et al., (1979) suggested that crosses
which will realise early homozygosity are
ideally suited for further breeding work.

In general PCV was bit higher than GCV in all
crosses which indicates additive effect of
environment on the expression of the trait.
Similar finding have been reported earlier by
Mohan and Chauhan (2011), Praveen et al.,
(2010), Chakraborty and Chakraborty (2010)

and Gala et al., (2016).

In 50F; progenies of Cross - I, high h? coupled
with moderate genetic advance as per cent of
mean has been recorded for Tw in all selection
methods as well as different methods and date
of sowing except in HY group on I* date TP
followed by LY selection methods on I** date
DS; and MTL selection methods on 2™ date
TP, indicating the preponderance of additive
gene action as well as non-additive gene
action. For trait GPP recorded high h? coupled
with high GA as per cent of mean in I and 2™
date of DS as well as TP respectively under
HY selection methods whereas high GA along
with moderate h® was obtained in both date of
sowing under same selection method
indicating the preponderance of additive gene
action. Similar finding earlier have been
reported by Singh et al., (2013), Dutta et al.,
(2013), Rajendra et al., (2013), Tuhina et al.,
(2015) and Lingaiah (2015), whereas for most
of characters have been recorded high h?
coupled with low to moderate genetic advance
as per cent of mean in HY and LY selection
methods which is might be due to
preponderance of additive and non- additive
gene action. Similar finding earlier has been
reported by Chakraborty and Chakraborty
(2010) and Sanghera et al., (2013).

In Cross — Il of 50F; progenies high h?
coupled with high GA as per cent of mean has
been recorded for Tw in LY group of I* date
TP and 2™ date TP along with MTL and
RPS.GYP plant had also exhibited high h?
coupled with high genetic advance as per cent
of mean in all most all the selection methods
except in HY group and I date DS and TP
whereas in Cross-1 Il; for traits viz; DFF, PH,
PPP, GPP, GYP plant and GYP plot were
exhibited high h? coupled with high GA as per
cent of mean in MTL and RPS selection
methods as well as Dboth dates of
Sivasubramanian and Menon (1973) planting.
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Table.1 Genetic parameters of 50 F3 progenies selected from F, population Cross- | (BG102/BPT5204) based on different selection
indices and grown under different crop ecology

Genetic

I* method of selection (HY) 2"" method of selection (LY) 3" method of selection (MTL) 4™ method of selection (RPS)
parameters

h? (%)
GA (%)
GCV (%)
PCV (%)
Mean
Min.

Max.

CD at 0.05
CV %

h? (%)
GA (%)
GCV (%)
PCV (%)
Mean
Min.

Max.

CD at 0.05
CV %

h? (%)

GA (%)
GCV (%)

PCV (%)
Mean
Min.

Max.

CD at 0.05
CV %

h? (%)

I Date 2" Date I Date 2" Date I Date 2" Date I Date 2" Date
DS TP DS TP DS TP DS TP DS TP DS TP DS TP DS TP
74.59 76.75 42.53 67.64 73.21 22.03 9.60 64.28 65.43 84.12 65.98 8426 91.13 71.48 78.87 86.18
12.93 7.31 5.08 5.95 6.72 2.19 1.14 494 5.34 6.51 5.38 6.52 8.66 7.18 7.75 8.30
4.40 4.05 3.78 3.51 3.83 2.26 1.78 2.99 3.82 3.75 3.94 3.37 5.31 452 5.24 4.28
5.10 4.62 5.79 4.26 4.48 4.82 5.75 3.72 4.73 4.08 4.85 3.67 5.56 5.35 5.90 461
72 80 70 89 69 78 68 87 70 80 70 89 70 78 69 88
91 97 87 106 83 91 82 101 86 92 82 101 89 96 87 106
90 96 87 106 69 77 68 87 85 91 82 101 88 96 86 105
4 4 6 5 4 7 8 4 4 4 3 3 3 5 4 3
3 2 6 2 2 4 5 2 3 3 2 1 2 3 3 2
5.35 16.38 10.45 3.73 11.07 18.69 3466 37.65 15.98 11.21 12.78 2798 11.34 10.35 70.42 13.12
0.84 2.20 1.67 0.71 1.52 3.47 5.68 6.09 2.61 1.68 2.23 5.18 2.25 2.07 14.00 291
1.75 2.63 2.50 1.78 2.22 3.89 4.68 4.82 3.11 2.39 2.97 4.66 3.23 3.11 8.09 3.90
7.59 6.50 7.73 9.22 6.69 9.01 7.95 7.85 7.78 7.12 8.32 8.81 9.61 9.69 9.65 10.76
122 121 122 122 122 121 122 122 115 115 116 115 121 123 124 124
108 106 108 104 109 108 105 109 101 103 102 94 101 96 96 99
133 132 135 138 137 160 139 137 129 131 134 135 148 139 147 145
22 14 20 22 16 20 16 15 17 18 16 18 24 23 13 25
9 6 8 9 6 8 6 6 7 8 7 7 10 9 5 10
9.93 23.53 25.41 27.26 21.85 4182 15.61 38.68 27.16 50.69 19.75 27.22 4397 1191 5395 14.88
3.78 9.56 8.69 12.00 5.64 16.73 5.42 15.24 10.09 35.25 14.98 11.59 20.28 5.84 26.70 7.15
5.81 10.87 8.08 9.98 7.38 12.29 6.45 12.54 10.40 24.04 15,57 11.01 13.18 8.97 16.76 8.91
18.45 22.41 16.03 19.12 15.79 19.00 16.33 20.17 19.97 33.77 35.06 21.12 1988 26.01 2282 23.10
12 11 11 12 10 10 10 10 9 9 9 8 10 9 9 9
9 8 8 4 7 7 8 7 6 6 7 1 3 6 7 7
16 16 15 17 12 14 13 12 13 18 16 12 13 14 15 25
4 4 3 4 3 3 3 3 3 6 4 3 3 4 3 4
18 20 14 16 14 14 15 16 17 31 24 18 15 24 15 21
73.41 58.96 69.99 52.46 57.28 4179 47.27 40.82 50.47 12.35 37.14 49.09 40.39 56.02 4736 37.68
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GYP Plant

()

GYP Plot
)

GA (%)
GCV (%)
PCV (%)
Mean
Min.
Max.

CD at 0.05
CV %

h? (%)
GA (%)
GCV (%)
PCV (%)

Mean
Min.

Max.

CD at 0.05
CV %

h? (%)
GA (%)
GCV (%)
PCV (%)

Mean
Min.

Max.

CD at 0.05
CV %

h? (%)
GA (%)
GCV (%)
PCV (%)
Mean
Min.

Max.

CD at 0.05
CV %

39.07

22.13

25.83
81

36
113

22
13
76.00
12.20
6.79
7.79

22
18
25

46.14
18.45
13.18
19.40

22
18
25
2
4
44.28
17.23
12.57
18.89
256
188
355
73
14

2591

16.38

21.33
103

54
143

28
14
84.77
14.56
7.67
8.33

21
18
25

28.47
11.58
10.53
19.75

21
18
25
1
3
35.19
15.01
12.27
20.69
241
174
342
81
17

30.92

17.94

21.44
99

56
132

24
12
82.59
13.13
7.01
7.71

22
18
25

35.74
14.92
12.10
20.25

22
18
25
1
3
57.01
29.53
18.98
25.14
219
146
319
72
16
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21.59

14.46

19.97
88

18
118

24
14
96.42
26.33
13.01
13.25

22
18
26
1
3
50.26
25.29
17.31
24.42

22
18
26
1
3
34.98
16.42
13.47
22.77
218
151
319
81
18

24.72

15.85

20.94
88

50
135

25
14
95.35
20.97
10.42
10.67

21
17
27
1
2
50.32
28.25
19.32
27.24

21
17
27
1
2
19.01
6.59
7.33
16.81
243
184
342
74
15

17.22

12.92

19.99
89

66
131

27
15
92.00
19.94
10.09
10.51

21
18
27
1
3
59.74
25.77
16.18
20.93

21
18
27
1
3
18.99
7.01
7.80
17.91
227
168
326
74
16

20.21

14.26

20.75
90

52
138

28
15
93.39
21.24
10.66
11.04

21

17

27

1

3
32.16
10.73
9.18
16.18

21
17
27
1
3
49.76
25.07
17.25
24.45
208
136
303
73
17
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15.90

12.27

19.20
89

50
135

26
15
89.07
21.17
10.83
11.48

21

18

27

2

4
25.01
6.38
6.44
12.87

21
18
27
2
4
19.01
6.59
8.65
19.84
243
184
342
74
18

24.26

16.28

22.91
85

54
141

28
16
86.38
15.98
8.17
8.80

21
18
25
1
3
49.89
45.55
30.80
43.61

21
18
25
1
3
14.13
4.12
5.32
14.16
223
169
262
59
13

6.24
8.47
24.12
86

57
124

28
16
92.10
16.76
8.30
8.65

21
17
25

53.38
43.06
28.14
38.51

21
17
25
1
3
13.36
4.17
5.53
15.13
209
156
249
59
14

15.43

12.08

19.82
88

59
116

39
23
88.87
16.17
8.15
8.65

21
18
25

31.42
22.30
19.02
33.94

21
18
25
1
2
16.44
6.61
7.91
19.52
186
132
262
67
18

20.71

14.10

20.12
84

25
110

24
14
95.94
27.90
13.55
13.83

21.26
17.89
2541
1.17
2.79
17.23
6.26
7.19
17.31

21.26
17.89
25.41
1.17
2.79
33.57
12.64
10.58
18.27
180
120
225
54
15

18.54

14.16

22.28
89

62
135

31
17
62.27
10.01
6.15
7.79

22
19
25

31.57
14.67
12.67
22.55

22
19
25
2
5
4.09
1.37
3.29
16.28
237
170
310
76
16

22.30

14.46

19.32
83

47
112

21
13
86.06
14.42
7.54
8.13

22
19
26

29.84
10.76
9.55
17.48

22
19
26
1
3
12.41
4.01
5.52
15.66
223
158
295
66
15

23.37

14.60

21.22
89

64
133

27
15
79.19
12.86
7.01
7.88

22
19
26

41.84
28.40
21.30
32.94

22
19
26
2
4
21.24
12.50
13.15
28.54
180
123
303
92
25

16.06

12.70

20.68
89

69
176

29
16
86.47
13.07
6.82
7.33

21
19
24

16.05
4.60
5.56
13.89

21
19
24
1
3
14.97
5.65
7.09
18.32
189
123
261
64
17
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Table.2 Genetic parameters of 50 F3 progenies selected from F, population Cross- 11 (BG102/Naveen) based on different selection
indices and grown under different crop ecology

I*' method of selection (HY) 2" method of selection (LY) 3" method of selection (MTL) 4™ method of selection (RPS)

It Date

Genetic

parameters

h? (%)
GA (%)
GCV (%)
PCV (%)
Mean
Min.

Max.

CD at 0.05
CV %

h? (%)

GA (%)
GCV (%)
PCV (%)
Mean
Min.

Max.

CD at 0.05
CV %

h? (%)

GA (%)
GCV (%)
PCV (%)
Mean
Min.

Max.

CD at 0.05
CV %

h? (%)

GA (%)

DS
68
4.8
2.9
3.6
75
70
82
3
2
17
2.2
2.6
6.2
117
103
130
113

13
4.3

5.7
16

12

15
52

19

TP
64
43
2.6
32
85
80
93
3
2
16
2.1
2.6
6.6
117
108
136
15

12
3.3

4.4

13
10

13

12
40

15

2" Date
DS TP
24.3 77
2.06 4.4
1.94 2.5
3.93 2.9
79 90
74 85
86 97
5 2
3 1
14.9 10
2 1.1
2.51 1.6
6.51 4.9
116 117
107 104
135 129
15 11
6 5
20.3 24
6.47 8.6
8.65 8.4
19.2 17
8 8
6 6
12 11
3 2
17 15
39.7 36
17.2 12

I* Date
DS TP
61.05 65.91
4,28 417
2.68 2.41
3.43 2.96
75 86
72 82
81 91
3 3
2 2
15.95 12.03
2.21 1.5
2.69 2.09
6.75 6.03
115 114
97 102
128 132
15 14
6 6
10.29 56.15
3.52 15.17
5.18 10.13
16.14 13.52
8 8
7 6
11 11
3 1
15 9
18.22 57.45
6.53 19.78

2"Date
DS TP
50.17 43.31
3.69 2.65
2.34 1.99
3.3 3.03
79 90
76 87
85 96
4 4
2 2
11.02 17.08
1.46 1.67
2.13 1.96
6.44 4,75
116 117
100 104
131 129
15 10
6 4
19.21 36.13
7.11 11.96
7.64 9.89
17.44  16.46
8 1
6 6
11 11
3 2
16 13
20.14  19.28
7.63 7.03

936

I Date

DS
3.06
0.11

0.4

2.3

73

71

76

3
2
10.75
1.35
1.99
6.09

104

98
121

13

11.93
5.48

7.13

20.65
9
6
12
3
19
26.57

8.19

TP
45.02
1.42
113
1.69
76
73
80
2
1
23.14
2.88
2.9
6.03
93
80
105
10

28.85
10.65

8.74

16.28
7
7
13
4
13
25.39

7.94

2" Date
DS TP
9.85 95.72
0.45 26.92
0.83 14.33
2.66 14.65
83 88
82 86
87 91

4 5
3 3
13.55 60.23
2.18 20.53
2.87 13.1
7.79 16.88
92 92
80 85
103 100
14 19
7 11
11.32 39.68
5.2 11.45
477 16.16
14.19 25.66
9 8
12 6
21 12
3 3
14 20
19.47 45.58
6.3 20.13

I Date
DS TP
53.34 65.94
2.67 3.18
2.24 2.09
3.07 2.58
73 77
69 12
79 83
3 3
2 2
6.53 5.71
0.75 0.63
1.42 1.27
5.57 5.34
115 115
99 102
125 130
13 12
5 5
14.29 29.6
3.94 7.59
5.2 6.32
13.77 11.62
8 9
6 7
9 10
2 2
13 14
4741 40.39
19.6 15.18

2" Date
DS TP
3259 55.04
1.94 2.75
1.97 1.88
3.45 2.53
83 88
80 84
90 94
4 3
3 2
14.2 12.15
1.59 1.12
2.04 1.55
5.43 4.46
114 114
105 104
131 126
12 10
5 4
18.95 27.98
6.26 7.61
6.98 6.58
16.03 12.45
9 9
5 7
11 11
2 2
10 11
56.89 46.98
23.26 16.32
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GCV (%) 13 11 13.2 10 7.42 12.67 8.25 7.77 7.73 7.63 6.92 1476 1381 1159 1496 1155
PCV (%) 18 18 21 17 17.39 16.72 1839 17.69 14.99 15.15 15.7 21.87 20.06 18.23 19.84 16.85
Mean 80 74 71 73 80 75 73 8 80 71 74 72 73 73 72 69
Min A1 59 Y 57 A1 59 56 0 RS R0 Y 53 57 58 54 54
Max. 116 108 108 98 104 102 98 98 108 94 96 94 135 135 114 103
CD at 0.05 20 20 23 19 25 16 24 23 21 20 20 23 21 20 19 17
CV % 13 14 16 13 16 11 16 16 13 13 14 16 15 14 13 12
h2 (%) 57 91 87.2 94 64.83 95.61 93.37 95.13 81.65 92.16 9449 9528 89.75 95.28 90.05 94.65
GA (%) 94 14 14.4 22 16 2161 2146 21.69 19.61 21.44 22.16 3547 2112 2207 2135 21.74
GCV (%) 6 7.1 7.49 11 9.64 10.72 10.7 10.79 10.53 10.84 11.06 18 10.81 1097 1091 10.84
PCV (%) 7.9 7.5 8.01 11 11.98 1097 1115 11.06 11.66 11.29 11.38 1844 1141 11.24 11.5 11.14
Mean 24.8 23.8 22.4 23.9 24.1 24.1 24.0 23.9 23.9 24.0 24.0 24.1 23.9 24.1 23.9 24.2
Min. 21.6 20.6 19.2 17.0 17.2 17.2 17.1 0.0 16.6 16.6 16.7 16.9 16.3 16.6 16.4 16.6
Max. 27.4 26.4 25.0 29.7 29.9 29.9 29.8 29.7 30.0 30.0 30.1 30.2 27.7 27.9 27.7 27.9
CD at 0.05 3 1 1 1 3 1 1 1 2 2 1 2 2 1 2 1
CV % 5 2 3 3 7 2 3 2 5 3 3 4 4 2 4 3
h? (%) 38 44 60 21 53.37 7225 5545 65.28 39.62 47.11 59.73 35.14 46.53 4526 1598 59.05
HEREE)E | GA (%) 13 15 27.2 8.3 3046 3725 3119 39.26 21.93 23.91 37.9 2289 20.82 19.51 747 21.7
GCV (%) 10 10 16.9 8.7 19.29 20.31 1935 2243 15.16 15.12 2181 1757 1481 14.07 9.06 17.48
PCV (%) 17 16 21.8 19 26.4 23.9 2599 27.77 24.09 22.03 2821 29.65 21.71 2092 2267 22.75
Mean 18 19 13 17 11 11 11 1 10 8 10 11 11 14 12 10
Min. 8 8 5 8 4 5 4 4 4 4 4 4 8 5 8 7
Max. 28 28 22 27 18 19 18 17 19 17 20 20 750 18 19 22
CD at 0.05 5 5 4 6 4 3 4 3 4 4 3 5 4 4 6 3
CV % 13 12 14 17 18 13 17 16 19 16 18 24 16 15 21 15
GYP Plot |5 (%) 10 13 49.1 22 14.11 145 1558 10.24 27.14 32.28 1433 21.72 296 1136 1898 10.39
GA (%) 15 2 22.2 4.6 9.29 7.55 3.31 2.24 92.64 39.07 45,13 7157 0.35 1.87 2.25 1.3
GCV (%) 2.3 2.7 154 4.7 4.07 3.9 4.06 3.39 11.25 3.96 2.88 9.29 0.99 2.68 25 1.96
PCV (%) 7.2 7.5 22 10 10.83 10.24 10.3 10.6 21.59 6.98 7.61 19.94 5.78 7.96 5.75 6.08
Mean 227 216 219 208 222 211 208 208 225 214 211 211 216 205 202 202
Min. 198 195 194 144 196 184 181 180 198 185 185 149 203 192 189 189
Max. 301 493 299 399 255 244 241 241 252 241 238 238 242 231 228 228
CD at 0.05 31 30 69 37 3 3 40 42 83 25 30 73 25 31 21 23
CV % 7 7 16 9 2 2 9 10 18 17 7 18 6 7 5 6
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Table.3 Genetic parameters of 50 Fsprogenies selected from F, population Cross- 111 (BG102/ Reshmi (F;) Commercial hybrid based
from different selection indices and grown under different crop ecology

I*" method of selection (HY) 2" method of selection (LY) 3" method of selection (MTL) 4™ method of selection (RPS)

It Date

Genetic

parameters

h? (%)
GA (%)
GCV (%)
PCV (%)
Mean
Min.

Max.

CD at 0.05
CV %

h? (%)
GA (%)
GCV (%)
PCV (%)
Mean
Min.

Max.

CD at 0.05
CV %

h? (%)

GA (%)
GCV (%)
PCV (%)
Mean
Min.

Max.

CD at 0.05
CV %

h? (%)

GA (%)

I Date
DS TP
87.00 69.17
11.53 8.56
5.99 4,99
6.41 6.01
81 91
75 83
90 100
4 6
2 3
82.50 36.72
18.16 7.19
12.51 5.75
13.77 9.50
80 90
51 72
95 103
15 14
9 8
87.48 38.56
12.04 14.26
13.75 11.35
14.70 18.28
8 8
1 5
11 11
2 2
14 14
87.02 23.52
19.67 7.37

2" Date
DS TP
69.17 44.48
9.01 4.08
5.25 3.06
6.32 459
87 97
79 89
95 106
6 6
4 3
5.08 15.57
1.23 2.80
2.65 3.44
11.77 8.73
82 117
67 104
97 138
19 20
11 8
22.62 40.79
8.38 20.74
8.90 9.99
18.71 15.64
8 8
3 6
10 16
3 3
16 12
46.49 49.25
18.65 20.49

I Date
DS TP
69.63 69.63
8.25 7.31
4.80 4.25
5.75 5.10
77 87
12 82
87 97
5 5
3 3
55.20 25.87
15.45 5.91
10.09 5.64
13.58 11.09
81 92
54 68
103 109
15 18
9 10
39.55 36.17
9.65 12.08
10.02 12.76
15.94 21.22
8 7
3 6
14 13
2 2
12 17
36.35 20.55
12.57 6.53

2" Date
DS TP
71.68 69.63
7.89 6.84
452 3.97
5.34 4.76
83 93
78 88
93 103
5 5
3 3
43.13 28.08
13.08 6.64
9.66 6.07
14.71  11.47
81 89
54 65
103 106
18 17
11 10
37.64 28.92
15.78 12.40
12.35 11.55
20.13  21.47
7 7
4 4
10 10
2 2
16 18
39.10 26.00
13.25 8.08
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DS
99.82
84.32
48.77
48.81

81

72

89

3

2
97.06
85.96
50.41
51.17

83

59

109

12

68.04
70.67

45.43
55.08

© o1

88.40
83.88

TP
99.87
84.14
48.65
48.68
91
82
99
3
2
94.82
82.82
49.14
50.47
91
69
110
18
11
17.49
19.70

27.83
66.55

~N © o1

87.76
78.47

2" Date
DS TP
99.76  99.92
84.15 84.07
48.69  48.60
48.74 48.62
86 97
77 88
95 105
3 2
2 1
95.39 95.73
85.22 83.61
50.42 49.37
51.62 50.47
83 88
60 66
110 107
16 16
11 10
64.66  78.08
60.39 73.94
4493  47.58
55.87 53.85
7 7
4 5
9 9
4 3
33 25
81.34 84.15
77.12 76.02

I Date
DS TP
99.62 99.80
86.12 85.88
48.74  48.64
48.84  48.69
79 89
12 82
89 99
4 3
3 2
91.77 94.87
7795 79.44
4993 49.15
52.12 50.46
83 94
55 81
110 110
21 18
15 11
73.05 89.54
71.63 81.14
46.39 49.58
5428 52.39
7 7
5 5
12 11
4 2
28 17
86.38 84.86
82.92 75.73

2" Date
DS TP
99.43 99.84
85.82 85.69
48.65 48.59
48.78  48.63
84 95
77 88
95 105
5 3
4 2
95.65 95.14
7472  79.69
50.46 49.30
51.59 50.54
84 92
81 78
110 107
15 17
11 11
7195 79.57
67.60 77.24
46.38 47.84
54.68 53.62
7 7
5 5
11 11
3 3
29 24
88.90 86.43
81.75 75.68



GYP Plant
)]

GYP Plot (g)

GCV (%)
PCV (%)
Mean

Min

Max.

CD at 0.05
CV %

h? (%)

GA (%)
GCV (%)
PCV (%)
Mean
Min.

Max.

CD at 0.05
CV %

h? (%)

GA (%)
GCV (%)
PCV (%)
Mean
Min.

Max.

CD at 0.05
CV %

h? (%)

GA (%)
GCV (%)
PCV (%)
Mean
Min.

Max.

CD at 0.05
CV %

16.16
17.33
81
56
107
10

97.08
29.69
14.62
14.84

25
17

-

88.09
12.57
17.04
18.15

19
12
31

19
77.20
16.18
16.43
18.70

631
342
988
113
9

7.37
15.20

80
64
101

96.98

26.36
12.99
13.19

26
18
31

42.27
17.21
12.84
19.75

18
13
28

15
55.28
25.19
16.44
22.12

587
294
982
104
9

13.27
19.47
82

R7
108

96.87
28.94
14.26
14.49

25
17

[HEN

41.66
19.26
14.48
22.43

17

28
196
16
44.53
19.87
14.45
21.66
604
315
960
113
9
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14.16
20.19

88
1R
118

2
1

96.42

28.31
13.01
13.25

20
14
26
1
3
35.03
16.77
13.59
22.96

18
9
26
7
19
51.05
22.65
15.38
21.53
218
151
319
66
15

10.12
16.78
82

a0
140

14
9

97.01

26.43
13.02
13.21

26
18
32
1
2
31.53
14.65
12.65
22.53

11
6
15
4
19
65.51
33.93
20.35
25.14
323
120
480
57
9

6.99
15.42
78

A3
116

10
6

90.10

25.27
13.04
13.74

25
17
31
2
4
10.07
23.00
3.80
11.97

10
6
18
21
6
74.54
52.39
29.45
34.11
268
34
444
52
10

10.28
16.44
81

60
101

9
6

96.75

27.82
13.72
13.95

18
70.73
39.47
22.78
27.08

295
93
452
51
9

939

7.69
15.08
78

(3K
116

9
6

96.76

27.53
13.29
13.51

24
18
31
1
2
54.60
23.23
18.21
24.65

11
3
19
3
17
75.07
52.68
29.51
34.06
268
34
444
92
17

51.55
54.83

85
60
129

8
6

99.77

87.39
50.55
50.60

25
21
31

83.49
98.27
62.09
67.95

10
2
16
5
28
88.67
79.76
63.18
67.10
292
128
469
111
23

48.40
51.66

80
A4
103

99.44

38.61
56.11
56.26

25
20
30

[N

76.35
79.08
52.28
59.83

10
5
14
5
29
93.86
76.57
69.53
71.76
256
40
496
7
18

49.41
54.78

85
A1
130

10

99.63

41.98
59.47
59.58

26
21
31

76.97
84.34
55.52
63.28

10
5
15
5
30
89.20
63.51
66.39
70.29
264
100
441
103
23

47.89
52.20

80
AR
102
11

99.70

89.67
50.51
50.58

25
20
32

86.73
84.61
60.32
64.77

10
3
16
4
24
90.88
72.61
74.32
77.96
236
40
458
94
24

51.23
55.12

85
42
114

24
14

99.40

86.54
50.50
50.65

26
20
31
2
4
84.91
90.92
62.43
67.75

11
1
17
4
26
91.10
85.34
63.64
66.67
359
59
658
98
20

47.99
52.10
81
(513

16
10

99.76

84.11
50.54
50.60

26
20
32

83.31
82.10
53.30
58.40

10
3
19
4
24
92.70
95.18
69.30
71.98
311
53
552
84
19

50.64
53.70

86
A8
117
24
14

99.80

87.03
50.53
50.58

26
20
32

85.75
93.59
57.15
61.71

10
2
17
4
23
91.85
87.64
66.67
69.57
332
31
630
88
20

48.24
51.89
81
/7

15

99.70

89.63
50.51
50.58

25
19
33

77.83
93.55
58.96
66.83

9
2
15
5
31
92.94
89.64
74.76
77.54
328
61
655
82
21
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Table.4 Estimates of standardized selection differential, standardized selection response and realized heritability for different traits
from two methods as well as two date of sowing based on different methods of selection of Cross- | (BG102/BPT5204)

Methods of

@ o Progeny mean Standardized selection Realized heritability (R/S)
selection and = c 3 = response (R /6p) i S
. D = ] gl L - £ N
selection g = 5 S5 @ B2 2
H H i< = 50> o5 D S R—
|n£[§(r)1/2|)ty é 8 ..? -,EU 83 I* Date 2" Date I* Date 2" Date g E qé I* Date 2" Date T8
s 3 255 z238 2T
2 5 g s < DS TP DS TP DS TP DS TP | I8 DS TP ps TP [
g S > £ 3 z
b4 o 177)
Based on HY 50
116.15 122.12 0.46 12201 121.06 12179 121.70 045 038 043 043 0.42 098 082 094 093 092
EPPP Y] 12.32 1.41 12.07 1063 11.00 1229 133 085 097 140 1.14 094 060 069 099 081
78.48 109.48 1.14 80.95 10334 9922 8837 0.09 092 076 036 0.53 008 080 067 032 047
GYP Plant 10.12 25.38 2.68 2490 2452 2025 1749 260 253 178 130 2.05 097 094 066 048 0.76
d
50
116.15 122.34 0.48 122.30 12143 12209 12220 047 041 046 046 0.45 099 085 096 098 095
EEE o7 10.06 0.66 9.74 994 1000 974 055 062 064 055 0.59 084 094 097 084 0.90
78.48 89.76 0.42 88.06  89.30 8959  89.00 035 040 041 039 0.39 085 09 098 093 093
GYP Plant 10.12 16.43 111 1590 1550 1572 1590 1.02 095 098 1.02 0.99 092 085 089 092 090
()
Based on 48
MTL
116.15 101.92 -1.09 11472 11537 11562 11533 - - - - -0.07 010 005 004 006 006
011 006 004 0.06
m 8.07 9.08 0.34 9.00 8.63 8.78 845 031 019 024 013 0.22 092 055 070 038 064
GPP 78.48 87.85 0.35 8519 8596 87.80 8448 025 028 034 022 0.27 072 080 099 064 0.79
GYP Plant 10.12 10.76 0.11 10.72 1043 1069 1063 011 005 010 0.09 0.09 094 048 089 079 078
()
Based on 50
RPS
PH (cm) 116.15 124.72 0.66 120.66 12290 123.96 12388 035 052 060 0.59 0.52 053 079 091 09 078
“ 8.07 9.72 0.55 9.65 8.83 9.28 936 052 025 040 043 0.40 096 046 074 078 074
GPP 78.48 90.28 0.43 88.74 8261 8856  89.03 038 015 037 039 0.32 087 035 085 089 074
GYP Plant 10.12 16.08 1.05 1588 1558 1482 1482 101 096 083 0.83 0.91 097 092 079 079 087

940
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Table.5 Estimates of Standardized selection differential, standardized selection response and realized heritability for different traits
from two methods as well as two date of sowing based on different methods of selection of Cross- 11 (BG102/Naveen)

Methods of o Progeny mean Standardized selection response o Realized heritability (R/S)
selectionand | § = 3 s (R/op) @ 2
g 5] D = L O 5 N
selection e 2 2 Sca o R a2 =
intensi 3 b 58 = 25 8 ¢ =
ng&s) ;ty § 3 g S8E I* Date 2" Date I* Date 2" Date = E I Date 2Date | =T
& k] e 5 >S5 s
2 S g s % 5 DS TP DS TP DS TP DS 7 IR Ds TP Ds TP [REE
o bz n = LR S
a = E 8 <
Based on HY 50
PH (cm) 115.36 117.52 77.88 117.10 116,70 11590 117.00 7745 77.06 7626 77.36  77.03 099 099 098 099 0.99
[ PPP A 9.98 7.14 9.29 9.74 7.86 7.96 646 691 502 512 5.88 090 097 070 072 082
69.6 80.58 67.47 80.23 7427 7101 7338 6712 6116 5790 6028 61.62 099 091 086 089 091
GYP Plant 10.01 23.06 21.17 1831 1862 1297 17.38 1642 1674 11.08 1550 1494 078 079 052 073 071
©)]
Based on LY 50
115.36 118.20 78.56 11500 113.66 11560 117.00 7536 7402 7596 77.36 7568 096 094 097 098 0.96
7.57 8.32 5.48 8.18 7.92 8.16 7.96 534 509 532 512 522 097 093 097 093 095
69.6 81.82 68.71 80.00 7497 7259 7330 66.90 61.87 5948 6019 6211 097 090 087 088 091
10.01 14.17 12.28 10.82 1130 1089  9.89 894 942 900 801 8.84 073 077 073 065 072
49
115.36 105.69 66.05 10350 91.76 9294 9205 63.86 5212 5329 5241 5542 097 079 081 079 084
7.57 9.14 6.31 8.58 7.44 8.82 8.30 575 460 598 546 5.45 091 073 095 087 087
69.6 90.61 77.50 7979 7433 7061 7153 66.68 61.22 5751 5843 6096 086 079 074 075 079
GYP Plant 10.01 11.51 9.63 9.74 10.17 7.91 1054 785 828 6.03 865 7.70 082 086 063 090 080
(©)
‘
RPS
PH (cm) 115.36 115.76 76.12 11537 11358 11506 11448 7572 73.94 7542 7484 7498 099 097 099 098 098

7.57 8.76 5.92 8.05 8.62 8.60 9.11 5.22 5.78 5.77 6.28 5.76 088 098 097 106 097

69.6 73.42 60.31 72.90 72.26 72.61 69.32 5979 59.15 5950 56.21 58.66 099 098 099 093 097

GYP Plant 10.01 14.14 12.25 1135 1183 1403 1040 947 995 1215 851 10.02 077 081 099 069 082
()]
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Table.6 Estimates of Standardized selection differential, standardized selection response and realized heritability for different traits
from two methods as well as two Date of sowing based on different methods of selection of Cross- [11(BG102/ Reshmi (F1))

Commercial Pvt. hybrid

standardized selection response Realized heritability (R/S)
(R/op)

I Date of 2" Date of

IDate of sowing 2" Date of I Date of 2" Date of sowing

Methods of
selection and
selection intensity
(5%)

Population
selection
differential
Average
standardized
selection
response
Average
Realized
heritability

No. of selected
selected
Standardized

sowing sowing sowing sowing
DS TP DS TP DS TP DS TP DS TP DS TP

115 50 119.1 108.85 79.62 89.8 824 1172 6935 795 7213  106.93 81.99 064 073 066 098 0.75
_ 6.82 9 6.47 8.33 819 786 838 58 566 533 5.85 5.66 090 087 082 090 0.87
80.2 95.6 92.64 80.61 8042 818 8836 7765 775 78.82 85.4 79.83 084 084 085 092 0.86
25.3 19.8 17.46 1917 1756 168 17.61 1683 152  14.45 15.27 15.44 096 087 083 087 0.88
Z
115 115.1 10481  81.33 9248 812 8945 7106 822 7097 79.18 75.86 068 078 068 076 0.73
_ 6.82 8.6 6.07 8.2 7 707 685 567 447 454 432 475 093 074 075 071 0.78
80.2 85.82 82.86 82.04 7847 807 7847 7908 755 77.77 75.51 76.97 095 091 094 091 0.93
25.3 11.66 9.32 11.04 998 102 1131 87 7.64 787 8.97 8.30 093 082 084 096 0.89
@
115 101.7 91.4 8338 9141 834 8848 7311 811 7314 78.21 76.40 080 089 08 086 0.84
_ 6.82 8 5.47 7.45 729 703 714 492 476 45 461 470 090 087 082 084 0.86
80.2 103.7 100.75 8509 8022 851 795 8213 773 8216 76.54 79.52 082 077 082 076 0.79
25.3 10.53 8.19 9.92 987 104 1025 758 753 8.1 7.91 7.78 093 092 099 097 0.95
”
115 119.7 109.45 8338 9141 834 8848 7311 811 7314 78.21 76.40 067 074 067 071 0.7
_ 6.82 7.56 5.03 7.29 707 683 69 476 454 43 4.37 4.49 095 090 086 087 0.9

GPP 80.2 99.34 96.38 8456 8097 861 813 816 78  83.14 78.34 80.27 085 081 086 081 0.83
25.3 11.32 8.98 10.82 1027 103 873 848 793 7.8 6.39 7.70 094 088 089 071 0.86

DFF = Days to 50 % Flowering, PH = Plant Height, PPP = Panicle per Plant, PL = Panicle Length, GPP = Grains per Panicle, GYP plant = Grain yield per plant,
GYP plot = Grain yield per plot, HY = High Yielder, LY = Low yielder, MTL = Multi trait limit, RPS = Random plant selection, DS = Direct seeding, TP =
Transplanting, GCV = Genotypic coefficient of variation, PCV = Phenotypic coefficient of variation and GA = Genetic Advance.
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While, Twin all methods and both date of
planting indicating the preponderance of
additive gene action was exhibited high h?
coupled with high GA as per cent of mean
earlier finding reported by Lokprakash et al.,
(1992) and Lingaiah (2015), Singh et al.,
(2013) and Tuhina et al., (2015). The high
heritable characters should be fairly easy and
could be used as a selection criterion for
future hybridisation programme. This is
because there would be close correspondence
between the genotype and phenotype due to
relatively smaller contribution of the
environment to the phenotype. Heritability
estimates along with genetic gain are
normally more helpful in predicting the gain
under selection rather than only heritability
estimates (Johanson et al., 1955).

Cross-1 had exhibited maximum average
selection response for all the studied traits in
LY followed by HY and RPS selection
method. It might be probable that delaying
selection reduces the frequency of high
yielding genotypes resulting a greater
frequency of low yielding genotypes. Cross —
Il and Cross — Il were obtained highest
average selection response for all studied
traits in HY followed by LY selection method
are given in the (Table 4, 5 and 6). Although
the results indicate that the improvement
obtained by selecting in late generation is just
as effective as in early generations, a strong
argument for selecting for yield in early
generations is to permit testing in many sites
and years at an early stage. The results of
selection for low yield supported by earlier
findings Shebeshki L. H. 1967, Whan et al.,
(1982), Verma and Mani (2000), and Ahmad
etal., (2017).

Cross —Il exhibited highest standardized
selection differential for all studied traits
based on HY followed by LY selection
method while in Cross —I1 as well as Cross —
11 in HY followed by RPS methods. It might

943

be due to the frequency of best genotypes
rapidly decreases with advancing generation
similar finding earlier reported by Shebeshki
L. H. 1967, Verma and Mani (2000), and
Ahmad et al., (2017).

In Cross —I; Selection based on HY, high
realized h? was observed for all characters
under different methods of planting in both
dates of sowing except in 2" date of TP for
traits GPP and GYP plant it might be due to
environmental effects. High level of realized
h® was also recorded under RPS for all the
traits in different methods of planting on
different dates of sowing barring for the trait
PH under DS condition while for PPP and
GPP under TP condition in I* date of planting
which were comprising low realized h? it
might be due to the influence of environment,
whereas under MTL for PH and PPP low
h’were recorded in different method of
planting as well as on different date of sowing
except in DS condition in 2" date of sowing
for the traits PPP, while high realized h* was
recorded for traits GPP and GYP plant in
different method of planting on both dates of
sowing except for TP on I* of sowing of GPP
whereas Cross —Il and Cross -l were
obtained high realised h? for all studied traits
in different methods of planting on both dates
of sowing suggesting that early generation of
selection may be effective. This finding is
corroborated with Verma and Mani (2000),
Vir and Singh (2005) and Kumar et al.,
(2009) and Ahmad et al., (2017).

In the present investigation it can be
concluded that among different methods of
selection HY followed by LY selection
method may be effective in early segregating
generation for Cross — Il as well as Cross — 111
whereas for Cross — I; LY followed by HY
selection method may be more effective. It
might be probable that delaying selection
reduces the frequency of high yielding
genotypes resulting in a greater frequency of
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low vyielding genotypes. Although the results
indicate that the improvement obtained by
selecting in late generation is just as effective
as in early generations, a strong argument for
selecting for yield in early generations is to
permit testing in many sites and years at an
early stage. However, on the other hand
judicious selection causes increase in mean of
the population for certain traits. Since,
breeder is concerned with the enhancing of
means for the traits; he may get an improved
population at the onset of homozygosity at Fg
and onward stages.
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